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1. QUALIFICATIONS AND EXPERIENCE  

1.1 My full name is Dr Jan Kupec. 

1.2 I am a civil and geotechnical engineering expert with over 25 years of 

academic and industry practice experience.  

1.3 I have a Civil Engineering degree from the Technical University of 

Darmstadt in Germany; I also hold Master of Science and Doctoral 

degrees, both in Civil Engineering with Geotechnical Engineering as a 

speciality.  

1.4 I live in Christchurch, New Zealand and I am employed as a Technical 

Director in Ground Engineering with Aurecon New Zealand Ltd. I have 

a global role to direct complex geotechnical design and manage 

geotechnical risks.  

1.5 I have authored more than 70 technical publications in peer reviewed 

journals and conference proceedings on various aspects of civil and 

geotechnical engineering. As part of my professional career I taught 

surveying, civil and geotechnical engineering at undergraduate and 

post graduate levels the University of Strathclyde in Scotland, where I 

worked as a lecturer. In the past, I worked for a number of 

environmental and civil engineering specialist companies focusing on 

developing residential land and managing manmade and natural 

hazards. 

1.6 I have been with Aurecon in New Zealand since 2005 where I hold a 

national role to oversee geotechnical engineering design for land 

development, as well as, horizontal and vertical infrastructure 

development projects. Over the past decade I have been engaged by 

New Zealand Central Government agencies as their Chief 

Geotechnical Advisor; including Canterbury Earthquake Recovery 

Authority (CERA) and Land Information New Zealand (LINZ). My main 

role for both Central Government agencies was to manage earthquake 

damaged land following the Canterbury Earthquake Series. 
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1.7 I am very familiar with impact of natural hazards in New Zealand and 

their effect on residential land. Since 2008 I am seconded as a ground 

engineering specialist to Fire and Emergency’s Urban Search and 

Rescue (USAR) team. I deployed to several disaster areas in New 

Zealand, but also supported overseas deployments to Nepal and 

Japan. I have seen first-hand the disproportional damage seismically 

induced liquefaction and subsequent lateral spreading can bestow onto 

a community, as well as, damage arising from tsunami inundation.  

1.8 I am regularly working in Tauranga and I am familiar with the site and 

its surroundings. I am well versed with the regional and local council 

requirements with regard to greenfield land development, including the 

Regional Policy Statement (RPS). I have recently acted as an expert 

witness for the Tauranga City Council on land development matters in 

Tauranga, particularly in relation to proposed Te Tumu growth area in 

Papamoa East. 

1.9 I was engaged by Property Seven Limited to prepare evidence related 

to geotechnical and natural hazards in relation to their resource consent 

application.   

1.10 I confirm that I have read the Expert Witness Code of Conduct set out 

in the Environment Court's Practice Note 2011. I have complied with 

the Code of Conduct in preparing this evidence and I agree to comply 

with it while giving oral evidence before the Hearings Panel.  Except 

where I state that I am relying on the evidence of another person, this 

written evidence is within my area of expertise.  I have not omitted to 

consider material facts known to me that might alter or detract from the 

opinions expressed in this evidence. 

2. BACKGROUND 

2.1 Aurecon was engaged by Property Seven Limited to assess the 

geotechnical suitability of the Pukehina Ecovillage development site 

(the ‘site’) for proposed development as a residential subdivision. Aside 

from residential areas the site will incorporate an ecological wetland 
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habitat with ponds within the balance of the site. I understand that the 

wetland will be used by residents and the wider Pukehina community 

for recreational purposes.  

2.2 The site is currently a rural property comprising predominantly pastoral 

grazing land. The area is low lying and being crossed by several 

drainage channels.  

2.3 The site is roughly rectangular in shape orientated north-west to south-

east and covering an area of approximately 165 ha. The site 

encompasses land parcels: Section 36 BLK I Waihi South SD, Section 

34 BLK I Waihi South SD, Section 35 BLK I Waihi South SD, Section 

33 BLK I Waihi South SD, Lot 2 DPS 65860, Lot 1 DPS 51656. 

2.4 The 1:250,000 scale geological map for Rotorua (Institute of Geological 

and Nuclear Sciences, IGNS, Sheet 5) shows the site to be underlain 

by Holocene-aged Tauranga Group deposits, including gravels, sand, 

silt, clay and peat. Towards the coast (to the north-east) the geological 

map shows the underlying lithology transitions into beach and sand 

dune deposits. My investigations have essentially confirmed the 

published information. 

3. SCOPE OF EVIDENCE 

3.1 My evidence will summarise the geotechnical investigation and analysis 

completed to date to assess the land in its current form for 

development. This will be Section 4 of my evidence.  

3.2 Section 5 of my evidence onwards will detail the work completed to 

design the landform and wider subdivision infrastructure to significantly 

reduce the impact from natural hazards such as tsunami inundation, 

flooding and seismically triggered liquefaction and lateral land 

spreading. I will address the proposed development works from a Civil 

and Ground Engineering perspective. I will draw conclusions on how I 

believe the site can be developed to allow long term residential land 

use unaffected by the main geotechnical hazards. 
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4. CURRENT SITE SETTING 

4.1 The site has no known land development history prior to its use for 

pastoral grazing when previous native flax vegetation was cleared. 

Some localised shaping of the land may have occurred during the 

construction of the Pukehina Canal and typical farming activities.   

4.2 To make a preliminary assessment of the development site, Aurecon 

completed a desktop study, site inspections, ground investigations and 

prepared a G1 geotechnical assessment report. I have directed the 

above services in my role as Technical Director. 

4.3 At the point at which Aurecon were initially engaged to undertake the 

ground investigation works, a final landform and subdivision layout have 

not been finalised. This was on the basis that it was considered likely 

that pre-existing ground conditions and natural hazards would have a 

significant bearing on the overall layout and design of the finished 

landform. This assumption was confirmed during our initial 

investigations.  

4.4 A first revision of the G1 geotechnical assessment report1 provides a 

preliminary appraisal and summary geotechnical recommendations for 

subdivision layout and landform design. This was later updated, most 

recently to a third2 revision to reflect and provide comment on the 

landform generated by the design team; incorporating peer review 

comments by Tonkin and Taylor3 on behalf of Western Bay of Plenty 

District Council. The latest ground engineering report considers the pre-

existing ground conditions, assesses the impact from natural hazard to 

the undeveloped land and details the design of the final landform to 

address ground conditions and natural hazards. 

4.5 The ground investigation completed to date comprises: 30 Cone 

Penetration Tests (CPT); one machine drilled rotary cored borehole; 

 
1 Aurecon (2018) EcoVillage Pukehina – G1 Geotechnical Assessment Report (Ref. 502328-0002-
REP-GG-001[1], 6 July 2018) 
2  
3 Aurecon (2018) EcoVillage Pukehina – G1 Geotechnical Assessment Report (Ref. 502328-0002-
REP-GG-001[1], 4 March 2019) 
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and 15 shallow hand augered boreholes. In line with our company 

policy and industry practice all investigation was carried out by 

experienced geologists in accordance with NZGS4 guidelines. The 

investigation conforms to a Level B investigation in accordance with 

MBIE (2017)5 for a lifestyle development. 

4.6 The preliminary ground model developed by my team is based on the 

findings of the ground investigation. The ground comprises an upper 

alluvial layer of loose to medium dense sand, followed by an 

intermediate very soft to soft estuarine silt layer and a lower loose to 

medium dense sand layer. The deeper sands layers extend below the 

maximum depth investigated of 15m. As expected the encountered 

subsoils correspond broadly with the published geology. 

4.7 Groundwater is very shallow, water was found at ground surface to 

approximately 1m below the ground level. Based on my observations I 

suggest that groundwater is being influenced by ongoing active 

drainage to the Pukehina Canal. 

4.8 Upon reviewing the natural hazards, that are likely to impact the site in 

its current state, I suggest that inundation by tsunami and overland 

stormwater flooding of the low-lying land in its current form is likely.  

4.9 The results of liquefaction analyses, using prudent input parameters, 

predict about 200 mm of indexed, free field (undeveloped land) 

liquefaction settlement. The above assumes the site experiences an 

Ultimate Limit State [ULS] earthquake as defined by the New Zealand 

Building Code for typical IL2 structures (residential dwellings). Lateral 

spreading would not be a major hazard in its current form as there is 

lack of free edges, such as wide canals or steeper slopes. 

4.10 On the basis of my investigations and analysis I conclude that the land 

in its current state is liquefiable under even moderate earthquake 

 
4 New Zealand Geotechnical Society (2017) Ground Investigation Specification 
5 Ministry of Building, Innovation and Employment (2017) Planning and Engineering Guidance for 
Liquefaction Prone Land 
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shaking and is subject to flooding from a number of sources, including 

tsunamis and large stormwater events.  

4.11 In summary, based on the results of my investigations and preliminary 

analyses, I infer that the site is susceptible to tsunami inundation, 

flooding and seismically triggered liquefaction. Lateral spreading would 

not be possible for the land in its current form. I suggest that the land 

should not be developed unless Civil and Ground Engineering works 

are undertaken to improve the ground and raise the ground levels. 

These works are detailed in a subsequent section. 

5. PROPOSED DEVELOPMENT 

5.1 The initial geotechnical investigations and analyses suggest that the 

land can be developed in a safe manner to be long term sustainable for 

residential land use provided several key issues are addressed as 

detailed in this section. 

5.2 Key issues to be considered as part of the proposed residential and 

infrastructure development as well as natural hazard mitigation 

measures are as followed: 

- Flooding (overland stormwater flows); 

- Tsunami inundation; 

- Consolidation settlement due bulk earthworks; 

- Liquefaction settlement (post liquefaction reconsolidation settlement); 

- Lateral spreading into the new wetland ponds. 

5.3 To address flooding from overland stormwater flows and tsunami 

inundation, the land on which residential buildings are to be formed will 

be raised to 4.2m RL (Reduced Level), or about 3 to 4m above the 

current ground surface.  This will ensure that even under extreme 

events no waters will inundate the residentially occupied land or affect 

the associate horizontal infrastructure servicing the development. 
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5.4 The bulk fill for the earthworks to create the up to 4m high building 

platforms will be sourced from onsite sources. Imported bulk fill is not 

envisaged at this stage. Excavations of wetland ponds in the upper 

sand layers will provide sufficient bulk fill material to create the raised 

landform and building platforms. The excavations will also create ponds 

and wetlands that form part of the amenity of the proposed 

development.  

5.5 Placing up to 4m of fill onto relatively loose and compressible site soils 

will cause settlement of the underlaying land. Initial analysis indicated 

that about 150mm of settlement will occur during the construction of the 

platforms. However, this settlement will effectively cease by the time 

the site is landscaped and prior to any building construction. It is normal 

construction practice to allow 90% of settlement to occur during the 

main construction phase. It is also standard industry practice to monitor 

ground settlement to see if predictions match observations. 

Surcharging, placing of more than needed material on top of the 

platform, can be used to accelerate the settlement time. This once 

again is normal construction practice. The objective at detailed design 

stage will be to reduce any residual consolidation settlement to 

acceptable limits under the New Zealand Building Code (NZBC). 

Specification for amount of preload and settlement monitoring 

programme will be confirmed during the detailed design process and 

once additional geotechnical investigations are completed. 

5.6 The effects of liquefaction induced ground damage to future residential 

building foundations will be mitigated by establishing a significant non-

liquefiable crust above the current ground level, formed by placement 

of engineered fill to approximately 4m above the current ground level.  

5.7 All building platforms will be designed and constructed to be suitable for 

standard NZS3604:2011 light weight timber framed buildings using TC2 

equivalent foundation systems, such as industry standard well tied 

together rib rafts. Experience from Canterbury Earthquakes has 

demonstrated that structural damage is significantly lower if the 

foundation system performs well. All TC2 type foundations are 
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designed to be readily repairable should they be damaged by rare and 

large earthquake events, as specified by MBIE (2012)6. 

5.8 The building platforms are elevated by about 4m above the current 

ground surface. All residential platform will abut gentle slopes. Safe 

Design consideration indicated that the slope gradient will not exceed 

1V:4H. Slope stability, even under large earthquake loading, will be the 

main design consideration at detailed design stage. Ground 

improvement at the toe of the slope may be required to prevent slope 

instability.  

5.9 The construction of the wetland and ponds will create a new hazard. 

Lateral spreading is a slope instability effect that is triggered during a 

large earthquake and it causes land to spread or flow into lower 

elevations, such as the newly created wetlands and ponds. However, 

the land and adjacent slopes can be strengthened, or the affected soil 

strata improved to reduce or eliminate the impact from lateral 

spreading. I will briefly describe the methods below, but the final type 

and ground improvement extent is only able to be determined once 

additional investigations, as detailed further below, and analyses are 

completed.  

5.10 Ground improvement is aimed to decrease the susceptibility of soil 

layers to seismically induced liquefaction and subsequent lateral 

spreading.  Options I have discussed with the project team include 

provision of deep undercuts to excise liquefaction-prone alluvial soils 

and replace those with engineered non-liquefiable fill or recompact the 

in-situ material to a higher density that no longer makes it liquefiable. I 

have successfully used this method on the Prestons’ Road 

Development in Christchurch where lateral spreading along stormwater 

basins created a lateral spreading hazard. 

5.11 Other ground improvement methods include dynamic compaction, 

installation stone columns, rammed aggregate piers, deep soil cement 

 
6 Ministry of Business, Innovation and Employment (Dec 12) Repairing and Rebuilding Houses in 
Canterbury Parts A & B 
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mixing or vibro-compaction. I have used all of the above methods in 

New Zealand over the past 10 years. They can be considered normal 

industry   practice. The New Zealand Geotechnical Society published 

Ground Improvement Guidelines as Module 5 in May 2017. As the Chief 

Geotechnical Engineer, I have been part of the ground improvement 

trials in the residential red zone in Christchurch. Those trials were led 

by the Earthquake Commission (EQC) and their consultants Tonkin + 

Taylor. Past work, including the EQC trials, consistently demonstrated 

the ability of ground improvement to reduce the susceptibility to 

liquefaction and subsequent lateral spreading or fully eliminate 

liquefaction.  

5.12 The effects of lateral spread to residential properties within the 

proposed Pukehina development can be mitigated through establishing 

setbacks from pond crests. Setbacks are an effective way to shield a 

residential site from the effects of lateral spreading. Lateral spreading 

is worse at crest of the slope and the reduces significantly over a 

distance of 100 to 150m. A distance of up to 200 m is proposed between 

residential building platforms and the crest of ponds. Although not 

considered in detail at this stage the 4m thick non-liquefiable crust 

between foundation subgrade level and liquefiable soils, further 25 m 

setback from the crest of engineered fill embankment slopes, 

accompanied by further ground improvement where further analyses 

conducted through the detailed design process cannot demonstrate 

TC2 ground conditions. 

5.13 Once the site is developed, I have identified several areas where lateral 

spreading could potential affect properties are along Pukehina Beach 

Road (south-eastern boundary); Pukehina Canal (south-western 

boundary); vacant property adjacent to the north-western boundary, 

and adjacent residential properties on the north-eastern boundary. 

Where further geotechnical investigations and analyses, as 

recommended in G1 geotechnical report, cannot demonstrate that the 

effects of liquefaction induced vertical settlement or lateral spread are 

‘less than minor’ ground improvement will be required. The type of 
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ground improvement would be in accordance with NZGS Module 5 and 

5a. I am a co-author of Module 5a, namely the Specification for Ground 

Improvement. 

5.14 Further investigation and robust analyses will be undertaken through 

the detailed design process to better understand the effects to adjacent 

property and infrastructure. This scope of work is already detailed in the 

G1 geotechnical report as Section 5.11. 

5.15 The recommended geotechnical investigations comprise 65 additional 

Cone Penetration Tests (CPT), 10 seismic dilatometer tests (sDMT), 5 

rotary cored boreholes (BH) along with MASW7 geophysical methods 

and geotechnical laboratory testing. I consider the above scope of work 

as the minimum quantum of work to provide relevant detail design 

inputs for onsite buildings and horizontal infrastructure, as well as, 

quantifying the extent and impact of lateral spreading hazard to nearby 

properties.  

5.16 In line with our land development work in Christchurch I am 

encouraging the input from a technical peer reviewer during the detailed 

geotechnical subdivision design.  

6. BAY OF PLENTY REGIONAL COUNCIL REGIONAL POLICY 
COMPLIANCE 

6.1 In addition to the G1 Geotechnical Assessment report, Aurecon were 

requested by Bay of Plenty Regional Council (BOPRC) to complete a 

natural hazards assessment conversant with the Bay of Plenty Regional 

Policy Statement (RPS), using a methodology which is provided within 

Appendix L of the RPS8. 

6.2 The purpose of the RPS is to determine the potential impact from 

natural hazards relevant to the development site on buildings, lifeline 

utilities and human health. The consequences are set out within Table 

 
7 Multi-channel Analysis of Seismic Waves 
8 https://cdn.boprc.govt.nz/media/782172/operative-rps-1-october-2014-incorporating-change-3-
appendix-l.pdf (accessed 25 March 2019) 
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21 of Appendix L. The risk assessment was completed on the basis of 

a building being ‘functionality compromised’.  

6.3 The developers agreed in advance with BOPRC that natural hazards 

relevant to the site included: 

- seismically triggered liquefaction;  

- lateral spreading; 

- tsunami, and  

- stormwater (flooding) inundation. 

6.4 For the purpose of my assessment, I have assumed that the term 

‘functionality compromised’ is as defined by the RPS “when a building 

cannot continue to be used for its intended use immediately after an 

event”. I consider that this statement aligns with the NZ Building Code 

‘loss of amenity’ and MBIE (2012) interpretation ‘remaining habitable 

[the primary building function], with minor repairs able to be effected 

within four weeks of the event occurring’, i.e. readily repairable.  

6.5 In consideration of flooding and tsunami inundation, the current 

development design is constructed well above minimum flood levels 

anticipated in a 0.1 AEP% flooding and 0.1 AEP% tsunami event.  

6.6 The effects to lifeline utilities and services were not considered to be 

significant on the basis that each residential lot formed as part of the 

proposed development will be serviced by on-site utilities and those will 

be above anticipated inundation levels. 

6.7 The building platforms will be designed and constructed to provide a 

ground performance equivalent to TC2 or better. The residential 

structures can then be designed according to principle in 

NZS3604:2011 using well tied together foundations and well braced 

light weight timber or steel framed super structures. MBIE (2012) sets 

out basic principles for horizontal infrastructure connections that 

provide resilience.  
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6.8 I consider that across the building portfolio at the site, ‘functional loss’ 

of a well designed and constructed buildings, subject to large and rare 

earthquake events9, will be unlikely. Service connections and on-site 

infrastructure can be designed and constructed to provide functional 

continuity.  

7. CONCLUSIONS 

7.1 The ground investigation completed to date shows that natural ground 

conditions are poor. I consider that the site in its current state cannot 

be developed into a long term viable residential development without 

significant landform alteration. My assessment is based on ground 

investigations and analysis described in the Aurecon G1 Geotechnical 

Report.  

7.2 Were the project given approval to proceed, a robust ground 

characterisation will need to be undertaken through further 

geotechnical investigation as recommended in Section 5.11 of the G1 

Geotechnical Assessment Report. This work will inform the final 

landform design, earthworks specification and ground improvement 

design where needed.  

7.3 Based on the results of my review and analyses completed to date and 

my past experience in land development, I believe that the Pukehina 

Eco Village development can create a long-term stable landform that is 

resilient to inundation from flood waters and tsunami. As for seismically 

induced land damage and ‘functional loss’ after a rare and large 

earthquake, I believe that industry standard tools and methods can be 

used to designed out these effects. Ground improvement will be 

required in several areas to prevent land damage and cause adverse 

effects to on site structures, adjacent buildings and infrastructure. While 

there may be little case histories within the Western Bay of Plenty 

District, ground improvement measures suggested in my evidence have 

all been used successfully on multiple subdivisions both prior to and in 
 
9 Large and rare events such as an above Maximum Credible Event (MCE) earthquake, say 0.03 
AEP% as per BOPRC RPS. 
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the aftermath of the Canterbury Earthquake Sequence. These include 

the Pegasus Subdivision in Woodend, the Preston’s Road Subdivisions 

in Northern Christchurch and multiple subdivisions in the Halswell and 

Lincoln townships. 

7.4 The design solutions outlined within the G1 report and suggested in my 

evidence will create a far more resilient development than elsewhere 

within the Pukehina Township. The design solutions provide as part of 

the G1 report will greatly reduce the anticipated consequence to the 

built environment as defined by Appendix L of the RPS. 

7.5 All earthworks and associated Civil Engineering works during the 

course of the development construction will need to be monitored by an 

engineering geologist or geotechnical engineer, supervised by a TCC 

Category 1 Geoprofessional. 

7.6 On completion of earthworks and conforming to the requirements of the 

Western Bay of Plenty Infrastructure Development Code a 

Geotechnical Completion Report (GCR) shall be prepared on 

completion of the development. The GCR should include:  

- factual account of scope and methodology for earthworks undertaken 

on site, including any deviations from the agreed specifications;  

- record of supervision and inspection history;  

- record of compliance testing as identified by the earthworks 
specification, including quality assurance and control procedures for 

any ground improvement;  

- Specific requirements for building development including foundations, 

building restriction lines, earthworks, walls;  

- Lot by lot testing to confirm foundation conditions for each building 

location;  

- Producer statements for any engineer designed retaining walls or civil 

structures; and  
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- Statement of Professional Opinion by a Tauranga City Council 

Category 1 Geoprofessional confirming the geotechnical suitability for 

building development on each lot. 

 

 

 

 
Dr Jan Kupec 
14 June 2019 
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	5.7 All building platforms will be designed and constructed to be suitable for standard NZS3604:2011 light weight timber framed buildings using TC2 equivalent foundation systems, such as industry standard well tied together rib rafts. Experience from ...
	5.8 The building platforms are elevated by about 4m above the current ground surface. All residential platform will abut gentle slopes. Safe Design consideration indicated that the slope gradient will not exceed 1V:4H. Slope stability, even under larg...
	5.9 The construction of the wetland and ponds will create a new hazard. Lateral spreading is a slope instability effect that is triggered during a large earthquake and it causes land to spread or flow into lower elevations, such as the newly created w...
	5.10 Ground improvement is aimed to decrease the susceptibility of soil layers to seismically induced liquefaction and subsequent lateral spreading.  Options I have discussed with the project team include provision of deep undercuts to excise liquefac...
	5.11 Other ground improvement methods include dynamic compaction, installation stone columns, rammed aggregate piers, deep soil cement mixing or vibro-compaction. I have used all of the above methods in New Zealand over the past 10 years. They can be ...
	5.12 The effects of lateral spread to residential properties within the proposed Pukehina development can be mitigated through establishing setbacks from pond crests. Setbacks are an effective way to shield a residential site from the effects of later...
	5.13 Once the site is developed, I have identified several areas where lateral spreading could potential affect properties are along Pukehina Beach Road (south-eastern boundary); Pukehina Canal (south-western boundary); vacant property adjacent to the...
	5.14 Further investigation and robust analyses will be undertaken through the detailed design process to better understand the effects to adjacent property and infrastructure. This scope of work is already detailed in the G1 geotechnical report as Sec...
	5.15 The recommended geotechnical investigations comprise 65 additional Cone Penetration Tests (CPT), 10 seismic dilatometer tests (sDMT), 5 rotary cored boreholes (BH) along with MASW6F  geophysical methods and geotechnical laboratory testing. I cons...
	5.16 In line with our land development work in Christchurch I am encouraging the input from a technical peer reviewer during the detailed geotechnical subdivision design.

	6. Bay of Plenty Regional Council REgional Policy Compliance
	6.1 In addition to the G1 Geotechnical Assessment report, Aurecon were requested by Bay of Plenty Regional Council (BOPRC) to complete a natural hazards assessment conversant with the Bay of Plenty Regional Policy Statement (RPS), using a methodology ...
	6.2 The purpose of the RPS is to determine the potential impact from natural hazards relevant to the development site on buildings, lifeline utilities and human health. The consequences are set out within Table 21 of Appendix L. The risk assessment wa...
	6.3 The developers agreed in advance with BOPRC that natural hazards relevant to the site included:
	6.4 For the purpose of my assessment, I have assumed that the term ‘functionality compromised’ is as defined by the RPS “when a building cannot continue to be used for its intended use immediately after an event”. I consider that this statement aligns...
	6.5 In consideration of flooding and tsunami inundation, the current development design is constructed well above minimum flood levels anticipated in a 0.1 AEP% flooding and 0.1 AEP% tsunami event.
	6.6 The effects to lifeline utilities and services were not considered to be significant on the basis that each residential lot formed as part of the proposed development will be serviced by on-site utilities and those will be above anticipated inunda...
	6.7 The building platforms will be designed and constructed to provide a ground performance equivalent to TC2 or better. The residential structures can then be designed according to principle in NZS3604:2011 using well tied together foundations and we...
	6.8 I consider that across the building portfolio at the site, ‘functional loss’ of a well designed and constructed buildings, subject to large and rare earthquake events8F , will be unlikely. Service connections and on-site infrastructure can be desi...

	7. conclusions
	7.1 The ground investigation completed to date shows that natural ground conditions are poor. I consider that the site in its current state cannot be developed into a long term viable residential development without significant landform alteration. My...
	7.2 Were the project given approval to proceed, a robust ground characterisation will need to be undertaken through further geotechnical investigation as recommended in Section 5.11 of the G1 Geotechnical Assessment Report. This work will inform the f...
	7.3 Based on the results of my review and analyses completed to date and my past experience in land development, I believe that the Pukehina Eco Village development can create a long-term stable landform that is resilient to inundation from flood wate...
	7.4 The design solutions outlined within the G1 report and suggested in my evidence will create a far more resilient development than elsewhere within the Pukehina Township. The design solutions provide as part of the G1 report will greatly reduce the...
	7.5 All earthworks and associated Civil Engineering works during the course of the development construction will need to be monitored by an engineering geologist or geotechnical engineer, supervised by a TCC Category 1 Geoprofessional.
	7.6 On completion of earthworks and conforming to the requirements of the Western Bay of Plenty Infrastructure Development Code a Geotechnical Completion Report (GCR) shall be prepared on completion of the development. The GCR should include:


